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(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to 
independently correct each tone of RGB colors with a 
simple constitution. 

SOLUTION: A liquid crystal image display device 
provided with a liquid crystal panel in which scanning 
electrodes and information electrodes are arranged in a 
matrix form and liquid crystal is held in between, and an 
information electrode driving means for impressing 
information signal voltages on the information electrodes 
based on the given image data, is provided with an 
addition/subtraction means 1 7 for adding or subtracting 
a predetermined correction data to or from an image 
data for correcting the color tone. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The liquid-crystal image display device characterized by to provide an addition-and-subtraction 
means add or subtract the predetermined data for amendment to said image data in order that a scan 
electrode and an information electrode may amend a color tone in the liquid-crystal image display device 
equipped with the liquid crystal panel which each other is arranged in the shape of a matrix, and comes to 
pinch liquid crystal in the meantime, and the information electrode driving means which impresses an 
information signal electrical potential difference to said information electrode based on the image data 
given. 

[Claim 2] It is the liquid crystal image display device according to claim 1 with which said addition-and- 
subtraction means is established in said information electrode driving means, and an image data input 
terminal for said information electrode driving means to receive said image data and this are characterized 
by having a data input terminal for amendment for receiving said data for amendment independently. 
[Claim 3] It is the liquid crystal image display device according to claim 1 or 2 which has a bit width-of-face 
escape means to extend the bit width of face of said image data before said addition or subtraction, and is 
characterized by said information electrode driving means supporting the image data after this escape. 
[Claim 4] It is a liquid crystal image display device given in any 1 term of claims 1-3 which said data for 
amendment contain the data for amendment for R, G, and B each color of every, and are characterized by 
said addition-and-subtraction means being what adds or subtracts this data for amendment for R, G, and B 
each color of every to said image data. 

[Claim 5] The bus width of face of said data for amendment is a liquid crystal image display device given in 
any 1 term of claims 1-4 characterized by being either to 2-bit width of face thru/or the bus width of face of 
said image data. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to what has an information electrode drive circuit for realizing 
the optimal control especially for amendment of the color tone of a display image about a liquid crystal 
image display device. 
[0002] 

[Description of the Prior Art] Although the flat-panel display using the liquid crystal which is a thin shape, a 
light weight, and a low power attracts attention compared with the CRT display currently used abundantly 
from recent years and the former, compared with CRT, it is mentioned as a technical problem of the flat- 
panel display using this liquid crystal that it is deficient in the adjustment function of image quality. 
[0003] Drawing 2 is the block diagram showing the configuration of the information electrode drive circuit 
(henceforth a source driver) in such a conventional liquid crystal display. The control circuit for controlling 
an internal-time signal in this drawing, while 21 generates the chip enable signals EIOl and EI02, 22 — an 
image data bus (: for R data ~ ID (5:0) and the object for G data - :ID (15:10) --) For B data : The latch 
address selector for generating the latch signal which incorporates the image data inputted through ID 
(25:20) one by one, The 1st data latch which consists of 240x6-bit latch circuits to which 23 incorporates 
240 output-channel x6 bit (64 gradation) image data one by one, The 2nd data latch who incorporates the 
240x6-bit image data which incorporated 24 by the data latch 23 synchronizing with Signal LATCH, The 
DA converter which chooses liquid crystal driver voltage by the decoding signal which 25 generated the 
electrical potential difference of 64 gradation based on liquid crystal drive reference voltage (V8-V0), and 
decoded 6 bit data, and 26 are output amplifier which supplies the liquid crystal driver voltage from DA 
converter 25 to a liquid crystal panel. 

[0004] Drawing 3 is the block diagram showing a connection image in case the plurality of this source 
driver is mounted in a liquid crystal panel 30. Drawing 4 is the timing chart of the driver voltage output 
impressed to each control signal shown in drawing 2 , and a liquid crystal panel 30. 

[0005] It is the source driver which showed 37-1 - 37-n by drawing 2 R> 2 in drawing 3 . The source driver 
37-1 and 37-2 each terminal EI02 and EIOl comrade EIOl comrade is serially connected with each 
terminal EI02 also for source driver 37- (n-1) and 37-n. The signal SDI (serial-data Inn; Serial Data In) 
which is an image data incorporation enable signal from a liquid crystal drive controller (not shown) is 
connected to the terminal EIOl of the source driver 37-1. Although liquid crystal drive reference voltage 
(V8-V0) is also inputted into each source driver, drawing 3 does not show. 

[0006] As shown in the timing chart of drawing 4 , the source driver 37-1 in drawing 3 performs a sampling 
and latch of image data ID (5:0), ID (15:10), and ID (25:20) to the data latch 23 as the appointed address of 
the latch address selector 22 of drawing 2 in the timing of the negative going edge of the signal SCLK at the 
time of the high (High) of the signal SDI from a liquid crystal drive controller. The source driver 37-1 
performs the sampling of 80 cycle period (240 output channels / three-line image data bus) of Signal SCLK, 
and image data, outputs the chip enable signal of the source driver 37-2, and the becoming signal SDOl, and 
suspends a sampling. To the same timing as the above-mentioned, the source driver after the source driver 
37-2 also performs a sampling and latch of image data. Thus, a sampling and latch of the image data for a 
round term (1H) of Signal LATCH, i.e., 1 horizontal-scanning period, are completed, and image data is 
latched to the data latch 24 of drawing 2 synchronizing with Signal LATCH. 

[0007] Drawing 5 shows the configuration of DA converter 25 of drawing 2 . Drawing 6 shows the input 
data to DA converter 25, and the relation of a liquid crystal driver voltage output. As shown in drawing 5 , 
the reference voltage of DA converter 25 consists of a total of 64 resistance ladders. It consists of eight 
series resistance each between each power supply terminal of V8-V0, and according to input data, as liquid 



crystal driver voltage, each electrical-potential-difference value by which the partial pressure was carried out 
by the resistance ladder is chosen, and output amplifier 26 HE supply of it is carried out according to the 
related table of drawing 6 . Thus, the liquid crystal driver voltage chosen for every output channel is 
impressed to a liquid crystal panel 30 through the output amplifier 26 of drawing 2 . 

[0008] Drawing 7 shows the driver voltage (V) of a liquid crystal panel 30, and the relation of permeability 
(T). This drawing shows that 64 kinds of electrical-potential-difference values chosen by DA converter 25 
of drawing 2 correspond to the permeability of the liquid crystal panel of 64 level. 
[0009] 

[Problem(s) to be Solved by the Invention] Amendment of the color tone in such a conventional liquid 
crystal image display device can consider changing the value of the liquid crystal drive reference voltage 
(V8-V0) inputted into a source driver, and performing it simple. However, according to this, we are anxious 
about problems, such as that a color tone cannot be amended independently about each color of RGB, and a 
cost rise of the supply power source of the liquid crystal drive reference voltages V8-V0. 
[0010] In view of the trouble of such a conventional technique, in a liquid crystal image display device, the 
purpose of this invention is a simple configuration and is to enable it to amend a color tone independently 
about each color of RGB further. 
[0011] 

[Means for Solving the Problem] The liquid crystal panel which a scan electrode and the information 
electrode of each other are arranged in the shape of a matrix, and comes to pinch liquid crystal in this 
invention in the meantime in order to attain this purpose, In the liquid crystal image display device equipped 
with the information electrode driving means which impresses an information signal electrical potential 
difference to said information electrode based on the image data given In order to amend a color tone, it is 
characterized by providing an addition-and-subtraction means to add or subtract the predetermined data for 
amendment to said image data, and RGB each color independence is achieved and it enables it to amend a 
color tone with a simple configuration by this. 
[0012] 

[Embodiment of the Invention] In the desirable operation gestalt of this invention, the addition-and- 
subtraction means is established in the information electrode driving means, and an information electrode 
driving means is equipped with the data input terminal for amendment for the image data input terminal for 
receiving image data and this to receive the data for amendment independently. 

[0013] Moreover, before adding or subtracting the data for amendment to image data, it has a bit width-of- 
face escape means to extend the bit width of face of image data, and the information electrode driving 
means supports the image data after this escape. 

[0014] Moreover, the data for amendment contain the data for amendment for R, G, and B each color of 
every, and an addition-and-subtraction means adds or subtracts this data for amendment for R, G, and B 
each color of every to image data. Thereby, amendment of the color tone which became independent for 
every color is performed. The bus width of face of the data for amendment should just be either to 2-bit 
width of face thru/or the bus width of face of said image data. 
[0015] 

[Example] Drawing 1 is the block diagram showing the configuration of the source driver of the liquid 
crystal image display device concerning one example of this invention. 21-26 are the same as that of the 
thing of the same sign of drawing 2 respectively among this drawing. 17 is a degree circuit concerning the 
description part of this invention, and performs degree processing of image data for R amendment data CID 
(2:0) which are amendment data of the 3-bit each width of face about RGB each color respectively, G 
amendment data CID (12:10), and B amendment data CID (22:20) (CID Corrected Image Data) to amend a 
color tone to image data ID (5:0), ID (15:10), and ED (25:20). These amendment data are also sent out from 
a liquid crystal drive controller etc. 

[0016] Drawing 8 is the timing chart of the driver voltage output impressed to each control signal shown in 
drawing 1 , and a liquid crystal panel. Although latch's timing etc. is the same as that of the conventional 
example ( drawing 4 ), the data latched to the 1st data latch 23 are image data amended with amendment 
data in the degree circuit 17. 

[0017] Drawing 9 shows the input data of the degree circuit 17, and the relation of amendment level. 
According to this, CIDx2 (1 x= 2, 0) which is MSB of each amendment data opts for addition or subtraction 
processing, and the number of bits amended by CIDxl and CIDxO of 2 bits of low order (1 x= 2, 0) is 
determined. 

[0018] That is, according to drawing 9 in drawing 6 and this example which were shown in the conventional 
example, 2-bit addition amendment of the image data will be carried out, image data ED (5:0) for R will be 



set to 09H, if 07H and the amendment data CID of those (2:0) are 02H, and as for output voltage, V6+(V7- 
V6) x6/8 will be chosen. If it compares with the conventional example, it will mean being the input image 
data 07H [ same ], choosing V6+x(V7-V6) 6/8, changing the permeability of a liquid crystal panel by that 
cause, and amending the color tone of R to output voltage V7 having been chosen, conventionally, 
according to this example, when image data ID (5:0) is 07H. 

[0019] Similarly, triplet subtraction amendment of the image data will be carried out, image data ID (15:10) 
for G will be set to 25H, if 28H and the amendment data CID (12:10) are 07H, and as for output voltage, 
V3+(V4-V3) x2/8 will be chosen. According to this example to output voltage V2+(V3-V2) x7/8 having 
been chosen when comparing with the conventional example, and image data ED (15:10) was 28H 
conventionally, it is the input image data 28H [ same ]. V3+(V4-V3) x2/8 are chosen, and the permeability 
of a liquid crystal'panel can be changed and it means that this had amended the color tone of G by this. It is 
possible similarly, to amend image data ID (25:20) for B, and to amend a color tone. 
[0020] that is, by carrying out shift amendment of the driver voltage (V) to a liquid crystal panel, and the 
relation of permeability (T) in the direction of an axis of abscissa (V), a gap of the color tone produced 
between RGB by property dispersion of a liquid crystal panel etc. is adjusted, or it becomes possible [ image 
data ] to adjust the color tone of each RGB independently as shown in drawing 15 . 

[0021] To each image data of RGB to a source driver, by amending image data by the image data for each 
color tone amendment, RGB each color independence is achieved and it becomes possible to amend a color 
tone as stated above. In addition, in the example described above, although bus width of face of amendment 
data was respectively made into triplet width of face, it cannot be overemphasized that even width of face of 
not only this but 2-6 bits can be realized. 

[0022] Drawing 10 is the block diagram showing the configuration of the source driver of the liquid crystal 
image display device concerning other examples of this invention. Each element of 31-36 in drawing was 
equivalent to each element of 21-26 of drawing 1 or drawing 2 , respectively, and although the same is said 
of a function, the number of bits of the data latches 33 and 34 and DA converter 35 has opened it from 6 bits 
to 8 bits. 38 and 39 are the degree circuits and bit conversion circuits concerning the description part of this 
invention, respectively. Drawing 11 is the block diagram showing those configurations. 
[0023] As shown in drawing 1 1 , respectively, the bit conversion circuit 39 (39-1 to 39-3) makes a high 
order two bit shifts of image data ID (5:0), ID (15:10), and ID (25:20) of 6-bit width of face, and makes it 8- 
bit width of face (2 bits of low order are set to 0). Therefore, the number of gradation controllable at image 
data serves as 28= 256 gradation here. The degree circuit 38 (38-1 to 38-3) performs degree processing of 
image data for R amendment data CID of 3-bit each width of face (2:0), G amendment data CID (12:10), 
and B amendment data CID (22:20) (CID: Corrected Image Data) to amend a color tone for the image data 
of the extended 8-bit each width of face. Each amendment data is also sent out from a liquid crystal drive 
controller etc. 

[0024] Although latch's timing etc. is the same as that of the conventional example ( drawing 4 ) or an 
above-mentioned example ( drawing 8 ), the image data by which the data latched to the 1st data latch 33 
were amended with amendment data in the bit conversion circuit 39 and the degree circuit 38 is latched. 
[0025] Drawing 12 shows the configuration of DA converter 35 of drawing 10 . Drawing 13 shows the input 
data to this DA converter 35, and the relation of liquid crystal drive output voltage. As shown in drawing 
12 , the reference voltage of DA converter 35 consists of a total of 256 resistance ladders. It consists of 32 
series resistance between each power supply terminal, and the thing of each electrical-potential-difference 
value by which the partial pressure was carried out by the resistance ladder is chosen according to the 
related table shown by drawing 13 according to the input data as liquid crystal driver voltage by which 
output amplifier 36 HE supply is carried out. 

[0026] Drawing 14 shows the driver voltage (V) to a liquid crystal panel, and the relation of permeability 
(T). This drawing shows that 256 kinds of electrical-potential-difference values chosen by DA converter 35 
of drawing 10 correspond to the permeability of 256 level of a liquid crystal panel. 

[0027] The input data of the degree circuit 38 and the relation of amendment level are the same as that of 
what was shown in drawing 9 . According to this, CIDx2 (1 x= 2, 0) which is MSB of each amendment data 
opts for addition or subtraction processing, and the number of bits amended by CIDxl and CIDxO of 2 bits 
of low order (1 x= 2, 0) is determined. 

[0028] That is, according to drawing 9 and drawing 13 , 2-bit addition amendment of the image data will be 
carried out, image data ID (5:0) for R will serve as 1EH, if 07H and the amendment data CID of those (2:0) 
are 02H, and as for output voltage, V7+(V8-V7) xl/32 will be chosen. If it compares with the conventional 
example, when image data ID (5:0) will be 07H conventionally, according to this example to output voltage 
V7 having been chosen, it is the input image data 07H [ same ]. V7+(V8-V7) xl/32 are chosen, and the 



permeability of a liquid crystal panel can be changed and it means that this had amended the color tone of R 
by this. In addition, since amendment is performed after extending the image data inputted by 6-bit width of 
face to 8 bits as compared with an above-mentioned example, adjustment becomes possible for every 256 
gradation level as adjustment width of face of a color tone, and it becomes possible to amend a color tone 
more finely. 

[0029] Similarly, if image data ID (15:10) for G is [ the amendment data CID (12:10) ] 07H in 3BHs, triplet 
subtraction amendment will be carried out, image data will be set to E9H, and, as for output voltage, V0+ 
(V1-V0) x22/32 will be chosen. If it compares with the conventional example, when image data ID (15:10) 
will be 3BHs conventionally, according to this example to output voltage V0+(V1-V0) x4/8 having been 
chosen, it is the same input image data 3BH. V0+(V1-V0) x22/32 are chosen, and the permeability of a 
liquid crystal panel can be changed and it means that this had amended the color tone of G by this. In 
addition, since amendment is performed after extending the image data inputted by 6-bit width of face to 8 
bits as compared with an above-mentioned example, adjustment becomes possible for every 256 gradation 
level as adjustment width of face of a color tone, and it becomes possible to amend a color tone more finely. 
It is possible similarly, to amend image data ID (25:20) for B, and to amend a color tone. 
[0030] that is, by carrying out shift amendment of the driver voltage (V) to a liquid crystal panel, and the 
relation of permeability (T) in the direction of an axis of abscissa (V), a gap of the color tone produced 
between RGB by property dispersion of a liquid crystal panel etc. is adjusted, or it becomes possible [ image 
data ] to adjust the color tone of each RGB independently as shown in drawing 16 . 
[0031] According to this example, it becomes possible to achieve RGB each color independence and to 
amend a color tone more finely, in order for the image data for each color tone amendment to amend image 
data after extending bit width of face to RGB each image data to a source driver as stated above. 
[0032] 

[Effect of the Invention] Since the predetermined data for amendment were added or subtracted to image 
data according to this invention in order to amend a color tone as stated above, RGB each color 
independence is achieved and a simple configuration enables it to amend a color tone. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the source driver of the liquid crystal 
image display device concerning one example of this invention. 

[Drawing 2] It is the block diagram of the source driver concerning the conventional example. 
[Drawing 3] It is the block diagram showing the mounting image to the liquid crystal panel of a source 
driver. 

[Drawing 4] It is the I/O timing chart of the conventional source driver. 

[Drawing 5] It is the block diagram of the DA converter in the source driver in the conventional example 
and the example of drawing 1 . 

[Drawing 6] It is drawing showing the input data of the DA converter of drawing 5 , and the relation of a 
liquid crystal driver voltage output of a table. 

[Drawing 7] It is the graph which shows the driver voltage of a liquid crystal panel, and the relation of 
permeability. 

[Drawing 8] It is the I/O timing chart of the source driver of drawing 1 . 

[Drawing 9] It is drawing showing the input data to the degree circuit in the source driver of drawing 1 , and 
the relation of amendment level of a table. 

[Drawing 10] It is the block diagram showing the configuration of the source driver concerning other 
examples of this invention. 

[Drawing 11] It is the block diagram showing the configuration of the bit conversion circuit in the source 
driver of drawing 10 , and a degree circuit. 

[Drawing 12] It is the circuit diagram of the DA converter in the source driver of drawing 10 . 

[Drawing 13] It is drawing showing the input data to the DA converter of drawing 12 , and the relation of a 

liquid crystal driver voltage output of a table. 

[Drawing 14] It is drawing showing the driver voltage to a liquid crystal panel and the relation of 
permeability by the source driver of drawing 10 of a table. 

[Drawing 15] It is drawing showing the amendment image of the driver voltage to a liquid crystal panel, and 
the relation of transmission in the image display device of drawing 1 . 

[Drawing 16] It is drawing showing the amendment image of the driver voltage to a liquid crystal panel, and 
the relation of transmission by the source driver of drawing 10 . 
[Description of Notations] 

21, 31:control circuit, 22, 32:latch address selector, 23, and 33: - the 1st data latch, 24, and 34: - the 2nd 
data latch, 25, 35:DA converter, 26, and 36: - output amplifier, 17, 38:degree circuit, 30:liquid crystal 
panel, 39:bit conversion circuit, and 37:source driver. 
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